The establishment of rhizobia in soil is dependent, among other factors, on the associative and antagonistic effects of other soil microorganisms on them. It was shown by RoBIsoN (1) that addition of culture filtrate of Aspergillus wentii to soil inoculated with Rhizobium reduced the number of nodules and the amount of nitrogen fixed in them. The failure of legumes to nodulate in certain parts of Western Australia has been attributed to the presence of antagonistic microflora especially fungi in soil (2, 3). Certain fungi associated with root nodules of legumes have been shown to inhibit rhizobia (4, 5). On the other hand, the only report concerning the stimulatory property of soil fungi on rhizobia came from HATTINGH and LouW (6) who found that fungal isolates from soil adjacent to roots of legumes stimulated the growth of rhizobia. The present report relates to the inhibitory or stimulatory effects of soil fungi isolated from Delhi and Ludhiana soils on rhizobia.
Sixteen samples of soil from Delhi and Ludhiana were collected from uncultivated plots at a depth of 5-9 inches. Isolation of fungi from these samples was done by the standard soil dilution plate technique using MARTIN's (7) agar medium with streptomycin.
The fungi were identified up to the generic level and maintained on potato dextrose agar.
Screening culture filtrates of fungi for inhibitory activity on Rhizobium
The fungi were grown on 100 ml aliquots of Richard's synthetic medium in 250 ml conical flasks. After 21 days incubation, the contents of the flasks were filtered through Whatman No. 1 filter paper, the pH of the filtrates adjusted to 7.0 and evaporated to dryness in large flat dishes at 35°-40°. The residue was taken up in 10 ml sterilized glass distilled water. Sterilized filter paper discs (10 mm) were dipped in the concentrated filtrate, dried and used in testing inhibitory activity on Rhizobium seeded yeast extract mannitol agar. The zones of inhibition from 4 replicate discs were noted and recorded SETHI AND SUBBA-RAO VOL. 14 at the end of 48 hours incubation at 32°. The following Rhizobium spp. isolated from the nodules of different legumes were used as test organisms : Rhizobium meliloti from Melilotus parviflora, R. trifolii from Trifolium alexandrinum, R. japonicum from Glycine max, R, phaseoli from Phaseolus mungo, R, sp. (cowpea group) from Vigna sinensis and R, leguminosarum from Pisum sativum.
Screening fungal mats for stimulatory effect on Rhizobium.
The mats of those fungal isolates whose culture filtrates were not inhibitory to any of the rhizobia were washed well with sterilized water to get rid of nutrients from the liquid substrate.
They were dried at 100° for 1-3 hr and the time of drying depended on the nature of mat. The dried mats were powdered and added to test tubes containing 5 ml aliquots of BERGERSEN's liquid medium (8). Growth was measured (optical density) at 430 mp in a Hilger absorptiometer and the mean of duplicates recorded. The results are presented in Table 1 . Among the 48 isolates of fungi, it Table 1 . The effect of soil fungi on rhizobia. The figures denote the number of isolates whose culture filtrate inhibited Rhizobium and those in parenthesis denote the total number of isolates tested.
was found that culture filtrates of some isolates belonging to genera such as Aspergillus, Cephalosporium, Chaetomium, Cladosporium, Fusarium Mortierella, Paecilomyees, Penicillium, Rhizoctonia, Scolecobasidium, Sordaria and Thielavia inhibited the growth of one or the other species of Rhizobium ; in general, it was observed that fusaria were most active in this regard while penicillia least so.
The culture filtrates of certain isolates of fungi did not inhibit the growth of any of the species of Rhizobium.
However, when mats of these fungi were added to liquid cultures of Rhizobium at l0~cg/ml, it was found that fungi such as Paecilomyces, Penicillium, Phoma and Rhizopus markedly stimulated the growth of one or the other species of Rhizobium.
On the other hand, it was interesting to find that mats of certain isolates of Aspergillus, Thielavia and Trichoderma inhibited the growth of Rhizobium in liquid medium at 10; "g%ml, indicating that substances inhibitory to Rhizobium were located in mycelia in certain fungi. All species of Rhizobium were not always inhibited or stimulated by one and the same fungal isolate. The results obtained suggest that while inhibitory effects of soil fungi on rhizobia may be one of the factors limiting the establishment of nodule bacteria in soil, the stimulatory properties of certain fungi could be harnessed for increasing the inoculum potential of nodule bacteria in soil.
